Parameter Estimation for Tear Film Thinning by Luke, Rayanne
Virginia Commonwealth University 
VCU Scholars Compass 
Biology and Medicine Through Mathematics 
Conference 
Parameter Estimation for Tear Film Thinning 
Rayanne Luke 
University of Delaware, rayanne@udel.edu 
Follow this and additional works at: https://scholarscompass.vcu.edu/bamm 
 Part of the Eye Diseases Commons, Fluid Dynamics Commons, Life Sciences Commons, 
Ophthalmology Commons, and the Partial Differential Equations Commons 
https://scholarscompass.vcu.edu/bamm/2020/poster/6 
This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at 
VCU Scholars Compass. It has been accepted for inclusion in Biology and Medicine Through Mathematics 
Conference by an authorized administrator of VCU Scholars Compass. For more information, please contact 
libcompass@vcu.edu. 
Title: Parameter Estimation for Tear Film Thinning 
 
Authors: Luke, Rayanne A1; Braun, Richard J1; Driscoll, Tobin A1; Awisi-Gyau, Deborah2; Begley, 
Carolyn G2.  
1. Department of Mathematical Sciences, University of Delaware, Newark, DE, United States 
2. School of Optometry, Indiana University, Bloomington, IN, United States 
 
Abstract: Tear film breakup (TBU) is closely related to dry eye syndrome, a condition that 
causes ocular discomfort and decreased quality of vision. Etiologies of TBU include evaporation-
driven, divergent flow-driven and a combination of these two. TBU quantities such as 
evaporation rates and tangential flow rates cannot be directly measured during breakup. We 
determine such variables by fitting mathematical models for (i) evaporation-driven and (ii) 
mixed-mechanism TBU to experimental data gathered in vivo. Parameter estimation is 
conducted via least squares minimization of the difference between experimental data and 
computed answers using the Levenberg-Marquardt method. Best-fit determination of TBU 
parameters in faster cases supports the notion that evaporation and divergent tangential flow 
can cooperate to drive breakup; purely evaporative cases tend to exhibit slower thinning. Our 
optimal thinning rates for both (i) and (ii) are comparable to available measurements. These 
results are a step towards characterizing what causes a wide range of TBU instances and can 
help medical professionals to better understand tear film function and dry eye syndrome. 
 
 
 
 
 
 
